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; Biogenic Trace Gas Emissions in the United States

o Chris Geron (U.S. EPA, ORD, Natfional Risk Management Research Lalboratory, RTE NC] Sonc usions

EPA biogenic emission models and inventories are important in
I | | | Tom Pierce (U.S. EPA, ORD, National Exposure Research Laboratory, RTE NC) deterining nafural confibutions fo amblent VOC leveis and
genic volatile organic compounds (BVOCs) are emitted from natural and agricultural reactivity. Model estimates for the Central U.S. compare favorably
sources such as forests and crops. They are typically very reactive and are often with real-world data from a high-isoprene source region in and
considered 1o be important factors in determining air quality in many regions : around the Ozark Mountains. This has also been demonstrated in
of the United Statfes. Although they are not usually considered pollutants themselves, MOdel ESTImOTeS Of Isoprene the southeastern U.S. Further research is being conducted 1o
they often react with anthropogenic emissions such as nitrogen oxides to form smog. Emission vs Measured develop and improve components of the modeling system which
Therefore accurate estimates of BYVOC emissions are needed to develop effective - : | account for BVOCs that form aerosols upon reaction with other

-

;

air pollution control strategies. Emission models are consfructed from data collected atmospheric compounds. These compounds include monoterpenes
at leaf o plant levels, and then “scaled up” fo regional and global levels as shown below.
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and other compounds which can form organic aerosols. Preliminary
results, shown below, suggest that under certain conditions, aerosols
composed of BVOC reaction products can account for significant
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ECOLOGICAL, SUCCESSIONAL, AND FLUX GRADIENT MODELS o
A | LANDSCAPE SCALE Tethered balloons are used to deploy meteorological sensors and trace gas Counly % Qak Cover
v somping cartidges (oelow). Atmospheric concentrafions of BVOCs are used 0 meot e These studies and those investigating relationships between BVOCs and
fo esfimate emissions af scales of several 100 k', which are useful for M101-20  [160.1-70 global change are being conducted at EPA's new RTP facility and at
R ——— mModel comparisons. ESQGLZQSH%ZS;'; maol ;o o 870“‘ 80 o nearby field sites such as the Duke University Free Atmosphere Caroon
REGIONAL EMISSION AND CHEMISTRY MODELS Study ¢ Saloon Sie Transfer Scheme (FACTS, shown below) where exposure of the forest
A ¢ REGIONAL SCALE Kilometers canopy to carbon dioxide is manipulated to simulate future conditions.
| 0 200 Source: Biogenic Emissions Landcover Database, Version 2.0
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GLOBAL CHEMISTRY AND GENERAL CIRCULATION MODELS . 4 SRSV far indicate that emission models capture the variability in isoprene #h"“ “"'j “*’5 » L i i w*r*-am?f-mw.,w AL

emissions measured by aircraft and tethered balloons quite well,
Model estimates and measured emission comparisons at individual
sifes within the study region are shown above. The magnitude of
these emissions also agrees quite well with model estimates, also
llustrated graphically below.

Major vegetation species are tested for BVOC emissions rates under a range of
sunlight, temperature, and humidity levels. In the United States, BVOC emissions
are dominafed by isoprene from oak and poplar frees, terpenes from conifers,
and oxygenated compounds from crops and grassiands.
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In the Summer of 1998, a study sponsored by EPA (NRMRL and NERL) was |

conducted in the central United Stafes fo test EPA BVOC emission models. - ITlr?pqctrs - + Fveoth hat bi .
Vegetation enclosures and portable field The Ozark Mountains in Missouri and Arkansas are thought to be one of the ; < grsrfi ’r?e%l ilﬁs Sﬁ(‘;ﬁ;eﬁ;@g eggg he’?ssim chT'%%en&gl'i?;)pf”r;e
nstrumentation allow us 1o test dorminant argest isoprene source regions in North America. Transport from this region is Q- docisions in Tﬂe United S’rc?res Whe% scc:lecEl) i onm?ol es’rir?wo’rez
plant species for emission rates of various fhought 16 be Important in conrolling air quality In many mMidwesterm locales | BVOC emissions exceed on’rHro ogenic VOC emissions in the UIS
BVOCs. By measuring emissions non-des- including the Sf. Louis and Chicago alrsheds). Using leat-level and + In addition, BVOCs are more rec?c’r%/e and are emitted primaiil |n
fructively in the plant's natural environment andscape-level measurements discussed previously, combined with aircraft ; o sum;nerrime  onditions when smog | TS o V

. - ’ measurements of BVOC and other compounds, we are able to fest the 2 , | g formation Is Most dﬂ‘ﬁp 9”

we can develop more realisfic emission validity of ORD's Biogenic Emission Inventory Systern, Versions 2 & 3(BEIS2/3) ; to control. These scqhng sTudles, when compqrgd to BEIS2/3 emission
factors for these compounds under a in this region 0 model output, provide evidence that EPA emission models and

range of environmental conditions. 0.0 . . . . iInventories compare reasonably well.

Fraction of Oak Canopy in Footprint




